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Introduction 
Com rootworm larval injury in first-year com (rotated com) was first reported in six seed 
production fields near Piper City, Illinois, in 1987. Initially, prolonged diapause of northern com 
rootworm, Diabrotica barberi, was offered as the primary explanation for this injury to rotated 
com. However, some of the larvae collected from affected fields were reared in the laboratory 
and later found to be western com rootworms, Diabrotica virgifera virgifera (Levine and Gray 
1996, O'Neal et al. 1997). Six years later (1993), again near Piper City, new observations of com 
rootworm injury to first-year com seed production fields were reported. Unlike the explanation 
offered in the mid-1980s, a shift in the ovipositional behavior of the western com rootworm was 
suggested as the underlying cause of the problem. Since that first report, researchers have sought 
explanations for this remarkable adaptation by western com rootworm to crop rotation, including 
repellency by pyrethroid insecticides, prolonged diapause, and changes in feeding preferences 
(Steffey et al. 1992; Levine and Oloumi-Sadeghi 1996; Spencer et al. 1998, 1999): To improve 
immediate management options, an economic threshold based upon adult captures in soybeans 
and subsequent larval injury in rotated com was developed (O'Neal et al. 1998, 1999). 
Following the reports ofrootworm damage to first-year com seed production fields near Piper 
City in 1993, extension specialists began recommending the use of a soil insecticide in seed 
production fields that had experienced damage. This recommendation later was expanded to 
include all first-year cornfields in the problem areas (primarily Ford, Iroquois, and Livingston 
counties) until an economic threshold could be developed (Gray and Steffey 1998). During 1995, 
larval injury in rotated com throughout much of east central Illinois was severe. Yields declined 
dramatically due to severe root pruning and drought conditions that developed by midsummer. In 
1996, researchers began to conduct on-farm research to develop scouting protocols and an 
economic threshold for adult western com rootworm in soybean fields to assist producers in 
determining the need for a soil insecticide in first-year com the following spring. Producers were 
asked to monitor adult western com rootworms in soybean fields with unbaited Pherocon AM® 
traps. The following season, farmers left four untreated check strips (no soil insecticide) in their 
first-year com during planting. In July, researchers evaluated the level of root injury in untreated 
strips. In general, 15 to 20 roots were dug in each untreated strip, and entomologists assessed the 
level of injury by using the 1- to 6-root rating scale developed by Hills and Peters (1971). 
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Researchers used this information to establish a preliminary threshold for western com rootworm 
in soybean fields. Root ratings were regressed upon the number of adults caught per trap per day 
to begin the determination of a preliminary economic threshold (O'Neal et al. 1998). 
Development of a Preliminary Threshold 
A preliminary threshold of two adults per trap per day was established to assist producers in 
determining the need for a soil insecticide application in first-year com. Densities of two western 
com rootworm adults in soybeans one year were predicted to result in an average root-injury 
rating of 3.0 (moderate root pruning) the following season. The threshold was based upon the 
number of adults per trap per day for a 28-day trapping period, beginning the last week in July 
and continuing through the third week in August. The 4-week trapping period was recommended 
due to the variation in peak adult emergence from year to year that results from differences in 
degree-day accumulations. The threshold and level of predicted injury were based upon previous 
research that indicated root ratings between 3.0 and 4.0 are most likely to result in economic 
losses. The on-farm research (14locations) continued in 1997 and 1998; farmers used Pherocon 
AM traps in soybean fields in 1997, and we evaluated root injury in rotated com during 1998. 
Researchers had hoped to refine the preliminary threshold based upon these data; however, the 
poor correlation between 1997 trapping data and the 1998 root ratings prevented any refinement 
of the threshold. Extension specialists at the University of Illinois continue to recommend the 12-
trap scouting method with an economic threshold of two adults per trap per day. An average of 
seven adults per trap per day may result in an average root-injury rating of 4.0 (one node of roots 
destroyed). 
In 1998, we prepared a Western Com Rootworm Insect Information Sheet based upon the results 
from the on-farm studies. The information sheet provides producers with a brief description of 
the problem and identifies a nine-county area described as "high risk" for rootworm problems in 
com planted after soybeans. We recommend using the 12-trap scouting method in a high-risk 
area to determine densities of adult western com rootworms for decision-making purposes. An 
additional 13 counties are classified as "moderate risk" areas, and producers are encouraged to 
scout their soybean fields with the 4-trap method to determine absence or presence of western 
com rootworm adults. If the traps capture a large number of western com rootworms, producers 
are encouraged to switch to the 12-trap method for the remainder of the scouting period to 
determine densities of adult western com rootworms for decision-making purposes. 
Scouting Soybean Fields 
During July 1998, almost 5,000 copies of the insect information sheet were distributed to 
producers in east central Illinois. The demand for Pherocon AM traps was greater than expected, 
and commercial suppliers were not able to fill all orders. Some producers who were unable to 
obtain Pherocon AM traps used Multiguard® traps to monitor western com rootworms. 
Unfortunately, the Multiguard traps are a different shade of yellow and have a greater level of 
attraction for western com rootworm adults. No economic threshold has been established for 
Multiguard traps, so it was impossible to make an informed decision regarding the use of a soil 
insecticide based upon trapping data in fields where Multiguard traps were deployed. Although 
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Pherocon AM traps can be used as a tool to enable fanners to use soil insecticides judiciously, 
the preliminary threshold associated with these traps should not be used to trigger adulticide 
treatments to soybeans (Steffey and Gray 1999). 
We expanded the on-fann research project in 1998 in an effort to refine the economic threshold. 
The insect information sheet contains a Web site address at 
www.aces.uiuc.edu/ipm/field/corn/imr/wcrscout/wcrscout.html for reporting scouting data to 
extension specialists. Producers who scouted in 1998 were encouraged to report their data for 
inclusion in a summary to track the spread of this new variant of western com rootworm. The 
response from producers was overwhelming; data from >450 fields in Illinois and Indiana had 
been reported by early 1999. A summary containing a subset of these data was prepared and 
distributed to producers by mail and at meeting held in March 1999 in Champaign, Illinois. The 
summary contained data from 149 fields located throughout 27 counties in Illinois. These 
trapping data suggested that the spread of the western com rootworm variant was occurring 
faster to the north and west than had been predicted by computer models (Figure 1). Of the 27 
counties from which data were reported, 11 had adult densities at or above the preliminary 
threshold, despite reports from Spencer et al. (1998) of a general population decline due, in part, 
to excessive spring precipitation in 1998 (Table 1 ). In 1998, of the 11 high-risk counties, 
Champaign, Ford, Iroquois, Kankakee, Livingston, and McLean had average daily counts of 
more than two beetles per trap per day. Grundy, Vermilion, and Will counties had average daily 
trap counts of 1.98, 1.93, and 1.76 adults per trap per day, respectively. Three counties in the 
moderate-risk area, DeWitt, Piatt, and Woodford, also had average daily counts of more than two 
adults per trap per day in 1998. 
In 1999, cooperators in three counties in which scouting programs were not conducted in 1998 
reported adult western com rootworms in soybeans with the 4-trap scouting method. Menard 
County was the only county with cooperating producers who did not find western com 
rootworms in soybean fields. In 1999, it was possible that people used sticky traps to monitor for 
western com rootworm adults in soybean fields in counties outside the problem area and failed to 
detect western com rootworms, but they neglected to report their scouting data to us. Ba$ed upon 
current reports, we suggest that the new variant of western com rootworm has spread to 31 
counties in Illinois. In addition, we have received unconfirmed reports of larval injury in first-
year com in Whiteside County in northwestern Illinois. Entomologists at Iowa State University 
reported larval injury to rotated com in northeastern Iowa in 1999. Emergence cages in the 
suspicious field in Iowa confirmed the presence of western com rootworm adults. Apparently the 
problem is spreading more rapidly than predicted. 
Adjustment in the Economic Threshold 
Based upon the positive response by producers who attended the on-fann rootworm research 
workshop in March 1999, we initiated a follow-up summer root-rating project. The objective of 
this research effort was to continue trying to refine our preliminary threshold. More than 100 
fields were involved in this large cooperative venture. We worked with extension educators, 
producers, and industry personnel to coordinate the digging, tagging, transporting, and 
evaluations of the roots. As a result of the counts of adults in 1998 and the root-injury ratings in 
1999, combined with the data collected from the 1996 and 1997 on-fann research effort, we offer 
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a new and tentative economic threshold for western com rootworm adults trapped in soybean 
fields with Pherocon AM traps (Figure 2). A regression analysis for western com rootworm 
adults trapped in soybean fields predicts that a density of five adults per trap per day may result 
in an average root rating of3.0 in rotated com the following year. Ten adults per trap per day 
may lead to an average root rating of 4.0 in first-year com. Data from 28 fields from seven 
counties were included in the 1998 and1999 data set used to generate the refined threshold 
(Table 2). To be included in this statistical analysis, soybean fields had to be scouted for 4 weeks 
with 12 unbaited Pherocon AM sticky traps, four check strips had to be established in rotated 
com, and a minimum of 10 roots had to be dug and rated from each check strip (total of 40 roots 
per field). 
1999 Scouting Reports 
Producers have continued to report scouting data, and the new western com rootworm variant 
can be found in 31 counties in northern and east central counties of Illinois. In 1998, there were 
eight counties in east central Illinois with average trap counts of more than two adult western 
com rootworms per trap per day. In 1999, there were 12 counties with average trap counts of 
more than two adult western com rootworms per trap per day, a 50% increase from the previous 
year. However, as a result of the refinement of the economic threshold, only 2 of the 12 counties 
have average daily counts above the new threshold. A comparison of average trap captures in 
1998 and 1999 indicates that densities of adult western com rootworms in eight counties 
decreased in 1999 (Figure 3). However, densities of western com rootworms in 13 counties 
(primarily in east central Illinois) increased in 1999 compared with 1998 averages. These data 
illustrate the need to scout every field each year to make informed decisions regarding the need 
for a soil insecticide to control western com rootworms in first-year com. Although insecticide 
use probably will continue to escalate in first-year com as a result of the new variant of western 
com rootworm, the refinement of the threshold and the acceptance of scouting soybean fields as 
a valuable integrated pest management approach will assist producers in making more-informed 
decisions. 
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Table 1. Scouting data reported by counties as average numbers of western com rootworm 
adults per trap per day in 1998 and 1999. County averages were generated from data from fields 
monitored with 4, 6, 8, or 12 Pherocon AM traps. The number of sites included in the calculation 
of county averages of adults per trap per day is listed as (n) next to the county average. 
County 1998 Adults/Trap/Day (n) 1999 Adults/Trap/Day (n) 
Champaign 2.12 (4) 3.72 (16) 
Christian Not Available 0.00* (5) 
Coles 0.15 (4) 0.24 (2) 
DeKalb 0.47 (10) Not Available 
DeWitt 1.96 (14) 2.04 (10) 
Douglas 1.08 (6) 0.51 (4) 
Edgar 1.92 (4) 0.41 (1) 
Ford 2.95 (6) 4.75 (6) 
Grundy 1.98 (5) 4.36 (1) 
Iroquois 4.78 (5) 5.85 (2) 
Kane 0.47 (4) Not Available 
Kankakee 3.1 (3) Not Available 
Kendall 1.15 (9) 2.18 (2) 
LaSalle 1.32 (5) 3.08 (3) 
Lee 0.16 (5) 1.31 (2) 
Livingston 5.53 (21) 6.27 (41) 
Logan 0.21 (12) 0.29 (12) 
Macon 1.4 (6) 0.27 (8) 
Marshall 0.46 (6) Not Available 
McLean 2.7 (44) 2.98 (59) 
Menard Not Available 0.00 (1) 
Ogle 0.3 (1) 2.46 (1) 
Peoria 0.3 (4) 0.01 (6) 
Piatt 6.93 (8) 2.7 (5) 
Putnam 0.13 (3) Not Available 
Sangamon Not Available 0.0* (4) 
Shelby Not Available 0.02 (1) 
Tazewell 0.1 (2) 0.0* (8) 
Vermilion 1.93 (3) 3.36 (9) 
Will 1.76 (3) Not Available 
Woodford 2.28 (7) 1.19 (18) 
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Table 2. Refmement of the western com rootworm threshold based upon scouting and root rating 
data from 1996 to 1997 (not shown) and 1998 to 1999 (below). Producers' soybean fields were 
monitored with 12 Pherocon AM traps, and 40 com roots (10 roots per check strip) were rated 
(Hills and Peters 1971) for larval injury the following season. 
County 1998 Beetles/Trap/Day 1999 Root Rating 
Coles 0.10 1.33 
DeWitt 2.10 2.95 
DeWitt 1.22 1.98 
DeWitt 4.34 2.43 
DeWitt 3.18 2.30 
Grundy 2.23 2.03 
LaSalle 3.40 3.05 
LaSalle 1.70 1.63 
Livingston 1.30 2.71 
Livingston 3.42 3.56 
Livingston 4.80 1.13 
Livingston 2.70 4.13 
McLean 2.79 2.53 
McLean 4.80 2.32 
McLean 2.34 1.97 
McLean 5.20 2.45 
McLean 1.23 1.60 
McLean 2.58 1.40 
McLean 0.80 2.10 
McLean 0.24 1.35 
McLean 2.71 1.55 
McLean 0.44 1.29 
McLean 8.50 2.48 
McLean 5.10 2.30 
McLean 1.58 3.92 
McLean 2.88 3.10 
McLean 1.65 2.33 
Vermilion 0.50 1.45 
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I High-risk area in 1997 
I 
J 
Western corn rootworm adults detected, outside 
high-risk area , in soybean fields in 1998 
Western corn rootworm adults detected, outside 
counties previously detecting new variant, in 1999 
ure 1 • Counties within Illinois where the new variant of 
stern corn rootworm has been detected by monitoring for 
Jlts in soybean fields with Pherocon AM traps. 
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·~:·· .. 
Mean Number ofWCR in a Soybean Field 
Versus Injury to First-Year Corn 
',·.-:..:, . .. : .·.,· .. ·: 
Refined Economic Threshold 
from 1996/1997 and 1998/1999 
WCR Scouting/Root Ratings 
. y; 1.97+0.219x • 
'R'; 0.28 (Prob>F);0.0003 
, WCR Beetles (male and female) 
;: per Trap per Day 
10 
Figure 2 • Relationship between the mean numbers of western 
corn rootworms (WCR) (males and females) caught with 12 
Pherocon AM yellow sticky traps per trap per day in a 
soybean field and subsequent larval injury to first-year corn. 
Adults were collected in 1996 and 1998, and roots were rated 
for larval injury in 1997 and 1999. 
lilll~ l Greater western corn rootworm densities in 19991han 1998 
0 Reduced western corn rootworm densities in 1999 than 1998 
Figure 3 • Comparison of densities of western corn rootworm 
adults in soybeans in counties monitored in 1998 and 1999 with 
Pherocon AM traps. 
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